Potential roles of Cdk5/p35 and tau protein in hippocampal mossy fiber sprouting in the PTZ kindling model.
The most well-documented synaptic reorganization associated with temporal lobe epilepsy is mossy fiber sprouting (MFS), which is believed to play a critical role in epileptogenesis. However, the molecular mechanisms underlying this phenomenon remain unclear. Cyclin-dependent kinase 5 (Cdk5) is a proline-directed serine/threonine kinase which is found to be crucial in axon growth and synaptic plasticity. We hypothesized that Cdk5 contributed to MFS via phosphorylating its substrate tau protein, which was known to facilitate microtubule stabilization and axonal elongation. 240 male SD rats were randomly divided into the control group and PTZ group. The epileptic models were established by intraperitoneal PTZ injection, while the control rats were injected with an equal dose of saline. At different time points, Cdk5/p35 mRNA and protein, total tau protein and its phosphorylation at Ser202 (p-tau) and Cdk5 activity were analyzed in different regions of hippocampus by in situ hybridization, immunohistochemistry, Western blot, immuno-precipitation and liquid scintillation counter. Hippocampus was also evaluated for MFS with Timm stain. Prominent MFS was observed in area CA3 rather than the inner molecular layer in PTZ treated rats and the degree of MFS progressed with the development of behavioral kindled seizures. The expression of Cdk5/p35 mRNA and protein, tau protein and its phosphorylation at Ser202 significantly increased from 3 days to 4 weeks in the PTZ group, which was in accordance with the progression of MFS in area CA3. Cdk5/p35 and its substrate tau protein may be involved in MFS. Understanding the molecular mechanisms underlying MFS may lead to therapeutic interventions that limit epileptogenesis.